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Abstract 

Celiac disease is a permanent intolerance to gluten that leads to small-bowel mucosal villous atrophy during autoimmune 
processes in genetically predisposed individuals. At present the diagnosis of celiac disease is based on characteristic clinical 
symptoms, the results of serological investigations (tissue transglutaminase ten times the upper limit of normal, presence of 
antiendomysial antibodies - EMA) and positive results of genetic examinations. The aim of this study is to present a medical 
history of a family in which the mother and younger son were diagnosed with celiac disease (confirmed by genotype exam- 
ination). Before the genetic examination, the father and the elder son were also suspected of suffering from this disease (they 
were on gluten-free diets). The authors emphasize the usefulness of HLA-DQ2/DQ8 determination in first-degree relatives of 
celiac patients. 



Introduction 

Celiac disease (CD) is a permanent intolerance to 
gluten, which in genetically susceptible individuals 
leads to autoimmune enteropathy involving the small 
bowel [1]. Gluten is a polypeptide, found in wheat (gli- 
adin), rye (decalin) and barley (hordein), which is re- 
sistant to gastric juice and proteolytic enzyme activity. 
After its consumption in genetically predisposed indi- 
viduals it activates the immune system, which leads 
to enteropathy with small-bowel mucosal villous atro- 
phy. The presence of anti-gliadin antibodies and tissue 
transglutaminase in blood is a serological exponent of 
the organism humoral response. 

The first symptoms of celiac disease appear in in- 
fants about 4-6 weeks after introduction of flour prod- 
ucts containing gluten into the diet. Typical symptoms 
include chronic diarrhoea or abundant, oily smelly stools 
(steatorrhoea), abdominal pain, bloating and disten- 
sion, and failure to thrive. Over time, failure to thrive, 
psychomotor retardation, behavioural disorders ('a sad 
child') and recurring oral cavity aphthae increase. Der- 
matitis herpetiformis may develop (Duhring's disease). 

The symptoms of the disease mainly depend on the 
patient's age, and thus in small children they include 



failure to thrive, lack of appetite, anaemia, abdominal 
bloating, pain and distention, muscle weakness, hyper- 
aminotransaminasaemia and abundant stools. Celiac 
symptoms in schoolchildren and adolescents include 
failure to thrive, delayed puberty, persistent aphthae 
in the oral cavity, learning disabilities, abnormal bowel 
movements (constipation or diarrhoea), lactose intol- 
erance, anaemia resistant to treatment, retarded sex- 
ual maturation and enamel hypoplasia. In adults the 
symptoms of celiac disease can occur after 40 year of 
age and they include persistent aphthae, body mass in- 
dex (BMl) < 18 kg/m^ depression or mood depression, 
absence of menstrual periods, miscarriage in women, 
infertility in men, osteopenia or osteoporosis, anaemia 
resistant to treatment, diarrhoea or constipation and 
other autoimmune diseases (hyperthyroidism, autoim- 
mune hepatitis, connective tissue diseases) [2]. 

In adolescents and adults celiac disease often pres- 
ents an atypical monosymptomatic form in which one 
symptom dominates, e.g. constipation, early osteope- 
nia or osteoporosis, anaemia, neurological or psychiatric 
symptoms or fertility disorders [3, 4] (Table I). 

A gluten-free diet, followed restrictively, is the base 
of celiac disease treatment. 
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Table I. Characteristics of cfiildren and adolescents witli celiac disease (CD) [4] 



Feature 


Percentage of total no. children/ 
adolescents with CD 


Study population 


Studies 


Iron-deficiency anaemia 


3-12 
16 


Adults and children 
Adults and children 


Bottaro 1999 
Emami 2008 


Another or unspecified 
anaemia 


3-19 
23 


Adults and children 
Adults and children 


Dickey 1997 
Vilppula 2008 


Anorexia 


8 

26—35 


Adults and children 
Children 


Bottaro 1993 
Bottaro 1999 


Weiglit loss 


44—60 
6 


Children and adults 
Children and adults 


Bottaro 1993 
Dickey 1997 


Abdominal distension/ 
bloating 


28-36 

10 
20-39 


Children 
Adults and children 
Children 


Bottaro 1993 
Garampazzi 1997 
Enama 2008 


MULKJIFIIFIdL pdlll 


12 
8 

11-21 

90 


Adults and children 
Adults and children 
Children 
hildren 


Garampazzi 2007 
Rashid 2005 
Emami 2008 
Dickey 1997 


Vomiting 


26-33 


Children 


Bottaro 1993 


Flatulence 


5 


Adults and children 


Emami 2008 


Diarrhoea 


70-75 

51 

13 
12-60 


Children 
Adults and children 

AHiilt*; ?inH rhilHrpn 

r\\^ UliLj dllU ^IlllUldl 

Children 


Bottaro 1993 
Garampazzi 2007 
Fm;^mi 7003 
Dickey 1997 


Short stature/growth 
failure 


19 
20-31 


Adults and children 
Children 


Bottaro 1999 
Dickey 1997 


Irritability 


10-14 


Children 


Bottaro 1993 


Increased level of liver 
enzymes 


5 


Adults and children 


Dickey 1997 


Chronic fatigue 


7 


Adults and children 


Dickey 1997 


Failure to thrive 


48-89 


Children 


Garampazzi 2007 


Constipation 


4-12 


Children 


Garampazzi 2007 











The aim of tlie study is to present a family of 5 in 
which celiac disease was diagnosed in the mother and 
younger son (confirmed by HLA-DQ2/DQ8 genotype ex- 
amination). Before the genetic examination the father 
and the two sons (remaining on gluten-free diets) were 
suspected of suffering from this disease. The mother 
was treated as a healthy subject in the family. 

Case reports 
Children 

Child 1: a 12.5-year-old boy, with ClPl, born on time, 
body weight 3650 g, Apgar score 10, breastfed for the 
first 14 months of life, gluten introduced in the 10* 
month of life (in compliance with then binding infant 



feeding recommendations). In the first year of life nor- 
mal weight and height gain was observed, stools 5-6/ 
day, after juices (except for apple juice) undigested. Re- 
current respiratory infections from the second year of 
age 5 times, accompanied by reactive arthritis up to 
the fifth year of age. In the second and third year of life 
the child complained of abdominal pain, loose stools 
and he ate meals reluctantly and in small quantities. 
Soya preparation was introduced into the diet and pe- 
riodically oral antihistaminic drugs. At 3 years of age, 
skin-prick tests were performed - negative (grass, corn, 
trees, weeds, mould, fur, feather, meat, tropical fruit, 
cow milk, egg, cocoa) and specific IgE-class 0 (hazel- 
nut, peanut, walnut, almond, milk, egg white, egg yolk. 
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casein, potato, celery, carrot, tomato, codfish, shrimp, 
peach, apple, soya, wheat flour, sesame, rye flour). At 
5 years of age, the child's body weight was 17 kg (10- 
25 c), height 110 cm (50 c) and BMI 14.0 kg/m^ (25 c). 
Serological tests related to celiac disease and allergy 
were performed: IgA anti-tissue transglutaminase anti- 
bodies (tTGA IgA) - 0.2 U/ml (N: < 8 U/ml), AGA IgA 2.0 
U/ml(N:< 11 U/ml), AGA IgG - 3.9 U/ml (N: < 11 U/ml) 
and specific IgE: gluten/gliadin positive in class 2, p-lac- 
toglobulin in class 2. Despite negative serological mark- 
ers for celiac disease, a gluten-free and lactose-free diet 
was introduced due to IgE specific for gluten in class 2. 
The change of diet resulted in regression of abdominal 
pain, improvement of appetite and significant decrease 
in the occurrence of respiratory infections. Abdominal 
pain and loose stools were observed when the diet was 
not obeyed. At 8 years of age he was diagnosed due to 
severe abdominal pain, loose stools and detection of 
significant Saccharomyces fungal infection (tTGA, AGA, 
IgA and IgG - normal). At 1 1 years of age the boy under- 
went therapy due to ascariasis and intestinal dysbac- 
teriosis (diagnosed on the basis of positive hydrogen 
breath test with lactulose). Each introduction of gluten 
into the diet changed the child's behaviour and caused 
memory problems, worse learning results, abdominal 
pain and alternating stools. 

At 12 years of age, his body weight was 44 kg 
(50-75 c), height 146 cm (10-25 c) and BMI 20.6 kg/m^ 
(75 c). The boy was subjected to genotype examination 
to identify predispositions to celiac diseases. A nega- 
tive HLA-DQ2/DQ8 test result was obtained which al- 
lowed final exclusion of celiac disease in the child and 
a diagnosis of food allergy to gluten and milk. Gradual 
introduction of gluten into the diet was recommended. 

Child 2: a boy, 10 years old, with CIIPII, born on 
time, spontaneous labour, body weight 4150 g, Apgar 
10 scores, breastfed to 2.5 years of age; other products 
were introduced according to the guidelines, including 
gluten in the eighth month of life. A few weeks after the 
introduction of gluten into the diet, he started to have 
loose stools, abdominal pain and unpleasant breath. 
After introduction of cow milk into the diet atopic 
skin changes appeared all over the body and he again 
had loose stools (3-5/day). First, casein hydrolyzate 
(no improvement) and then soy mixture were includ- 
ed into the diet. Within the first years of the boy's life 
he suffered recurrent respiratory infections, during the 
course of which reactive arthritis was detected twice. 
The boy had permanent ophthalmological supervision 
due to left eye amblyopia (congenital optic nerve defect, 
complicated cataract of the left eye). At 3 years of age 
the child's body weight was 14.5 kg (25-50 c), height 
100 cm (75 c) and BMI 14.5 kg/m^ (15-25 c). Additionally 



performed examination results were as follows: specific 
IgE: -lactoglobulin and gluten were positive in class 2 
and IgE specific to dog epidermis and D. farinae in class 
1. Furthermore, tTGA IgA 69.7 U/ml (N: < 8.0 U/ml), AGA 
antibodies - IgA 1.4 U/ml (N: < 1 1.0 U/ml) and AGA - IgG 
5.0 U/ml (N: < 11.0 U/ml). Tests from fresh natural food 
were performed by 'skin trick-prick test' (SSPT) for glu- 
ten-free flour mix and gluten-free pasta: negative - er- 
ythema and wheal absent (0) but for gluten-free pastry 
DBPCFC patch test+-i-++. 

The parents failed to give consent for a small-in- 
testinal biopsy. On the basis of clinical symptoms and 
serological tests, food allergy and celiac disease were 
diagnosed in the boy. A gluten- and milk-free diet was 
introduced, obtaining after 6 months normalization of 
tTGA concentration, regression of abdominal pain and 
normalization of stool consistency. 

In later years, after every dietetic error associated 
with the administration of gluten, recurrent abdomi- 
nal pain and depression of mood were observed in the 
child. The results of celiac disease control indicators 
(tTGA, EMA antibodies) were checked at 9 and 10 years 
of age in the range of reference standards. At the age 
of 10 years his body weight was 29 kg (25 c), height 
141 cm (75-90 c), BMI 14.6 kg/m^ (25 c) and genet- 
ic examination for celiac disease resulted in positive 
HLA-DQ2 (positive: 001*05, DQBl*02,DQB!*02/*0302, 
HLA-DQ2) and negative HLA-DQ8, which confirmed the 
genetic basis of celiac disease in the boy. At present, 
the child remains on a restrictive gluten-free diet and 
normal physical and mental development is observed 
(good marks at school, cheerful, sociable). 

Child 3: the youngest of siblings - a 19-month-old 
girl with CIVPIII, born on time, spontaneous labour, 
body weight 3000 g, Apgar 10 scores, still breastfed, 
additional products were introduced in accordance 
with the feeding guidelines, including gluten from the 
fifth month of life. After gluten introduction her stools 
changed consistency into more compact. When an at- 
tempt was made to introduce cow milk into the diet, 
traits of atopic diathesis appeared on the face. The child 
remains under permanent cardiac care due to congeni- 
tal heart disease (ASD and Fo). 

At the age of 6 months, her body weight was 7000 g, 
height 67 cm (50 c) and BMI 15.6 kg/m^ (25-50 c), and at 
the age of 17 months these parameters were, respective- 
ly: 9900 g (10-25 c), 84 cm (75-90 c) and BMI 14 kg/m^ 
(15-25 c). A serological test was performed at that time 
for celiac disease but gave a negative result (tTGA IgA 
< 0.6 U/ml, EMA IgA and IgG - not detected, anti-DPG 
IgA and IgG - not detected), but it transpired that within 
the previous months the mother had not fed the girl with 
gluten. Due to the positive family history of celiac disease 
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the girl was qualified for genetic predisposition test for 
this disease. The result of genetic test was HLA-DQ2/DQ8 
negative. The mother was informed about the result and 
gradual introduction of gluten into the diet was planned. 

Parents 

Father, 46 years old, body weight 68 kg, height 176 cm 
and BMI 22 kg/m^ In the early years of his life he suf- 
fered from recurrent respiratory infections, diarrhoea, 
abdominal pain and aphthae on oral cavity mucosa, 
then at the age of 16 he was treated due to tuberculosis 
(similar pathological symptoms and tuberculosis in the 
medical history of his father). Due to abdominal pain, 
loose stools and weakness, at the age of 40 years he 
decided to exclude gluten from his diet (both his sons 
already followed a gluten-free diet). After about 2 weeks 
of the diet he noticed improvement in his general feel- 
ing and regression of abdominal pain and previously ob- 
served bad breath. The genotype examination for HLA- 
DQ2/DQ8 was negative, which rather allows exclusion 
of genetic susceptibility to celiac disease. 

The patient on his own, without any arrangements, 
had serological tests performed: IgE specific for wheat, 
rye and gluten in class 0, total IgA and IgE concentra- 
tion within normal limits and tTGA IgA < 0.6 U/ml. Se- 
rological testing performed in the course of a diet has 
no diagnostic significance and thus does not allow 
confirmation or exclusion of food allergy to gluten. The 
patient was informed about the need of provocation 
with small doses of gluten in the diet. 

Mother, 46 years old, body weight 70 kg, height 
172 cm, BMI 23.7 kg/m^. Her history included, up to 
7 years of age, recurrent respiratory infections and sup- 
purative otitis media, abdominal pain (due to which, 



she was hospitalized at the age of 11 years, aetiolo- 
gy of complaints not established) and within the last 
10 years periodical episodes of abdominal pain, in the 
last months radiating down the left hip. A positive re- 
sult of genotype determination for celiac disease was 
obtained for HLA-DQ2 (positive: DQAl'OS, DQB1*02, 
DQBr02/*0302, HL7\-DQ2 - the same as in her younger 
son), negative HLA-DQ8, total concentration of immu- 
noglobulin A and E - result in the normal range and 
tTGA IgA 7.84 U/ml (N: < 8) (Table 11). The mother was 
recommended to follow a temporary semi-elementary 
diet; after 3 weeks of diet implementation the patient 
noticed a decrease in the severity of abdominal pain 
and an improvement in general feeling. The introduc- 
tion of a gluten-free diet on an everyday basis remains 
under consideration. She has periodically followed this 
diet due to the other members of her family remaining 
on this diet. She decided to perform further examina- 
tions, including endoscopic examination, after gluten 
provocation. 

Discussion 

Recognition of celiac disease is based on serological 
and genetic diagnostics as well as on small-intestinal 
biopsy (with histological evaluation of the segments). 
The serological diagnostics of celiac disease include the 
determination of tissue anti-transglutaminase antibod- 
ies (tTGA), smooth muscles antiendomysial antibodies 
(EMA) in class IgA, and in the case of IgA deficit - in 
class IgG (determination of total IgA is necessary when 
the results of tTGA and EMA are negative). Since 2007, 
anti-synthetic deamidated gliadin peptide (DGP) anti- 
bodies have been determined. Antibodies against new 
autoantigens have also been described, e.g. anti-neuro- 



Table II. The results of laboratory tests of individual family members 



Variable 


tTGA IgA (N: 


EMA 


AGA IgA/IgG 


IgE specific 


IgE specific 


HLA-DQ2/DQ8 




< 8.0 U/ml) 


IgA/IgG 
(border titer 1 : 5) 


(N: < 11.0 U/ml) 


gluten 


p-lactoglobulin 


genetic 
examination 


Elder son 


0.2 




2.0 
3.90 


Class 2 


Class 2 


Negative 


Younger son 


69.7 




1.4 
5.0 


Class 2 


Class 2 


DQ2 positive 
DQ8 negative 








Anti-DPG IgA 








Daughter on GFD 


< 0.6 


Not detected 


and IgG 
Not detected 






Negative 


Mother 


7.84 


Not detected 


Not detected 






DQ2 positive 
DQ8 negative 


Father on GFD 


< 0.6 






Class 0 




Negative 



Specific IgE (sIgE) class 0: < 0.35 kU/l, class 1: 0.35-0.7 l<U/l, class 2: 0.7-3.5 l<U/l, class 3: 3.5-17.5 kUA, class 4: 17.5-50.0 kUA, class 5; > 50.0 kUA 
GFD - gluten-free diet, anti-DPG - antibodies against deamidated forms of gliadin peptides 
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nal transglutaminase antibodies (a nnarker of neurologi- 
cal forms of celiac disease) [5, 6]. 

According to the latest ESPGHAN guidelines from 
2012, it is possible to resign from a small-bowel biopsy 
in patients with clinical symptoms characteristic for ce- 
liac disease, in whom additionally the presence of an- 
ti-tissue transglutaminase antibodies (> 10 times the 
upper limit of normal) has been confirmed along with 
the presence of EMA and a positive result of genetic 
examination [4], It has been proven that HLA-DQ2 and 
HLA-DQ8 genes located on chromosome 6p21 are as- 
sociated with celiac disease in almost 100% of cases. 
About 90-95% of patients with CD express HLA-DQ2, 
and the remaining patients (5-10%) are usually HLA- 
DQ8 positive. Only about 1% of CD patients do not ex- 
press HLA-DQ2/DQ8 gene. In these patients, mutations 
of genes encoding molecules and mediators of immune 
reactions (CTLA-4), mutations of genes encoding pro- 
teins of intraepithelial junctions, and others, might 
be responsible for the development of the disease. It 
should be remembered that 30% of the healthy popu- 
lation also possess HLA-D02 or HLA-DQ8 genes. HLA- 
DQ2 or HLA-DQ8 carry a high negative predictive value 
for CD and serve mainly to exclude diagnosis of celiac 
disease (which was used in the case of the family inves- 
tigated by us) [5, 7-9]. 

In our study we have presented a family in whom, 
primarily based on clinical symptoms, hypersensitivity 
to gluten was diagnosed in the elder son. When the 
younger son started complaining of abdominal pain and 
abnormal bowel movement, and when a milk-free diet 
did not result in improvement, it was decided (late, at 
the age of 3 years) to put him on a gluten-free diet, 
which, combined with a milk-free diet, gave some clin- 
ical improvement. 

The boys never had endoscopic and histological 
evaluation of mucosa, which is obligatory according to 
diagnostic standards. The parents, for fear of the po- 
tentially harmful effect of anaesthesia on their children 
(endoscopy with intestinal biopsy is performed in small 
children under general anaesthesia), did not give their 
consent for the procedure. 

The abdominal pain, abnormal bowel movements 
and general discomfort observed in the boys' father 
encouraged him to eliminate gluten from his diet, and 
he felt subjective improvement. When a baby-girl was 
born, the mother introduced gluten into her diet for 
a short time, but the change in stools and positive fam- 
ily history for CD made her withdraw gluten from the 
diet. 

The presented description of the family points 
to the importance of genotype testing in individual 
members of a family in the diagnostic process of ce- 



liac disease and in establishing further therapeutic 
management (including the diet). The positive (identi- 
cal) result of HLA-DQ2 test was obtained in the moth- 
er and the younger son (positive: DQAr05, DQB1*02, 
DQBl*02/*0302, HLA-DQ2). Therefore, a life-long glu- 
ten-free diet was recommended to the child. 

A negative result of HLA-DQ2/DQ8 allele test al- 
lowed cessation of the gluten-free diet in the elder son 
(the diet was maintained without whole milk), daughter 
and father. Although both the elder son and the father 
presented with symptoms listed among those char- 
acteristic of celiac disease, they were not associated 
with this disease. In the father, professional and family 
stress and perhaps the reaction of the gastrointestinal 
tract (not severe) to complex four-drug therapy of tu- 
berculosis and/or hypersensitivity to gluten, were most 
probably responsible for the above-mentioned gastro- 
intestinal symptoms. In the elder son, abdominal pain, 
abnormal bowel movements and atopic skin changes 
were associated with the consumption of whole cow 
milk and IgE-dependent hypersensitivity to gluten. 

We found an abnormal reaction to gluten in this 
family in the form of permanent intolerance diag- 
nosed as celiac disease or as hypersensitivity to gluten 
(IgE-dependent). 

The described family is an example of the need for 
qualification for celiac disease testing of first-degree 
relatives of a patient with this disease. Studies have 
confirmed that celiac disease is more frequently ob- 
served in such individuals than in the whole population, 
and it is more often diagnosed in the patient's siblings 
(2.7-12.5%) than in parents (0-8.8%) or offspring (0- 
11.8%) [10]. 

The high predictive value of both positive and neg- 
ative results of genetic tests (HLA-DQ2/DQ8) and their 
greater availability as well as non-invasive character 
and constantly falling price are arguments for perform- 
ing genotyping in risk-group individuals such as first-de- 
gree relatives of celiac patients and patients with type 1 
diabetes, autoimmune thyroiditis, autoimmune hepati- 
tis, Down's syndrome and Turner syndrome [11]. 
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